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Comparative Outcome Between Transverse Island
Flap Onlay and Tubularized Incised Plate for 
Primary Hypospadias Repair
Phichaya Sujijantararat and Bansithi Chaiyaprasithi, Division of Urology, Department of Surgery, 
Faculty of Medicine, Siriraj Hospital, Mahidol University, Bangkok, Thailand.
OBJECTIVE: To compare the outcome of transverse island flap (TVIF) onlay with tubularized incised
plate urethroplasty (TIP) in primary hypospadias repair.
PATIENTS AND METHODS: We retrospectively evaluated 76 consecutive patients who underwent
TVIF onlay (n = 42) and TIP (n = 36) between January 1997 and April 2006. The success rate and compli-
cations were compared according to the surgical technique and the severity of the defect (meatal position
prior to surgery).
RESULTS: The mean patient age at surgery was 48 (range, 9–132) months in the TVIF onlay group and
49 (range, 10–348) months in the TIP group. All patients were followed-up for at least 12 months. With
mean follow-ups of 40 months and 32 months, the overall complication rates were 30.9% (13/42) and
23.5% (8/34) in the TVIF onlay group and TIP group respectively (p = 0.305). Urethrocutaneous fistula
rates were 23.8% (10/42) in the TVIF onlay group compared to 14.7% (5/34) in the TIP group (p = 0.393).
No complications were found in either group with distal hypospadias. In proximal hypospadias, the com-
plication rate was 30% (6/20) in the TVIF onlay group, compared to 37.5% (6/16) in the TIP group
(p=0.751).
CONCLUSION: In this study, the surgical outcomes of TVIF onlay and TIP were comparable. The 
TIP procedure should be preferred for distal and midshaft defects because of its simplicity and low 
complication rate. In proximal hypospadias repair, TVIF onlay might be better than TIP; this will
be clearer once the number of patients have increased sufficiently to show statistical significance. 
[Asian J Surg 2009;32(4):229–33]
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Introduction
A variety of surgical techniques for hypospadias repair
have been described over several decades. Of all these
reports, one-stage repair has become the accepted procedure
of choice. Since Duckett reported transverse preputial
tubularized flap urethroplasty,1 one-stage repair has been
gaining in popularity with several new one-stage techniques
being mentioned. Current popular one-stage procedures
are transverse island flap (TVIF) onlay and tubularized
incised plate urethroplasty (TIP), as first reported by
Elder et al2 and Snodgrass3 respectively.
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Since both procedures carry low complication rates and
yield favourable cosmetic results in distal and midshaft
hypospadias, the procedures have been increasingly applied
to proximal defects as well.4,5 A recent survey among
international paediatric urologists confirmed that TIP
and TVIF onlay were the two most popular procedures of
choice for hypospadias repair.6 Each technique has its
proponents. Many paediatric urologists preferred TVIF
onlay due to its low complication rates, which include
urethrocutaneous fistula, meatal stricture, urethral diver-
ticulum and wound dehiscence.7–12 Recently, TIP has been
increasingly employed for hypospadias repair due to its
simplicity and low complication rate.13–17
Therefore, it is timely to compare the surgical outcome
of both techniques. Herein, we report our experience with
both techniques for primary hypospadias repair.
Patients and Methods
We retrospectively reviewed the records of patients who
underwent hypospadias repair between January 1994 and
April 2006. Excluding those who suffered from intersex
disorders, 236 patients underwent hypospadias repair
during this period. Staged repair was performed in 113
patients. There were 13 cases of crippled hypospadias
referred from elsewhere which required the staged repair
to be redone. The remaining 110 patients consisted of:
transverse preputial tubularized island flap (TVIF tube),
34; TVIF onlay, 42; and TIP, 34. Selection of techniques
was based on surgeon preference. No patient in this series
received an intramuscular testosterone injection prior to
operation.
TVIF onlay
TVIF onlay was performed according to the published
technique.2 The basic steps included degloving the penile
shaft, and excising of tethering tissue lateral to the ure-
thral plate. An artificial erection was performed in all
cases to ensure straight penis.18 Any residual ventral cur-
vature was corrected by dorsal tunica albuginea plication
as described by Baskin and Duckett.19 An island flap was
designed on the dorsal inner prepuce and rotated ventrally.
The flap and the urethral plate were stitched together
with a running 6-zero poliglecaprone suture (Monocryl®),
and rolled into neourethra over a 6 Fr nasogastric tube
with a running inverting stitch of the same suture mate-
rial. The glandular wings were dissected laterally and
reapproximated in the midline with two layers of inter-
rupted 6-zero polyglactin (Vicryl®). Ventral skin closure was
achieved by Byars’ flaps.
TIP
The TIP repair was performed according to the original
report.3 The basic steps of degloving the penile shaft, excis-
ing of tethering tissue and the creation of an artificial
erection were the same as for TVIF. A midline relaxing
incision was made on the urethral plate. The urethral plate
was then tubularized over a 6 Fr nasogastric tube with a
running inverting stitch of 6-0 zero poliglecaprone
(Monocryl®). Next, a vascularized dartos flap was harvested
from the dorsal penile skin and rotated ventrally to cover
the neourethra. Glanuloplasty and ventral skin closure
also followed the same principles detailed in the TVIF onlay.
We studied the results and compared the complica-
tions of TVIF and TIP, using Fisher’s exact test to deter-
mine statistical significance.
Results
Table 1 shows the patients’ characteristics, meatal posi-
tions and the surgical techniques employed. The mean
(range) age of patients was 48 (9–132) months in the TVIF
onlay group and 49 (10–348) months in the TIP group.
The mean follow-ups were 40 and 32 months in the TVIF
onlay and TIP groups respectively. All patients included
in this series were followed-up for at least 12 months to
determine long-term complications. The longest follow-
ups were 84 and 62 months in the TVIF onlay and TIP
groups respectively. The meatal position which was defined
at the beginning of surgery was classified into distal, mid-
shaft and proximal. All proximal cases were penoscrotal
junction hypospadias. The main surgical outcomes to be
Table 1. Distribution of meatal positions of TVIF onlay and TIP
Meatal position TVIF onlay TIP
No. of patients 42 34
Mean age (mo) 48 49
Meatal position
Distal 1 3
Midshaft 21 15
Proximal 20 16
Mean follow-up 40 32
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analysed in this study were complications including ure-
throcutaneous fistula, urethral diverticulum, urethral
stricture and wound dehiscence.
Table 2 details the complications in relation to surgical
technique. The overall complication rates were 13/42
(30.9%) and 8/34 (23.5%) in the TVIF onlay and TIP
groups respectively (p=0.632). The most common compli-
cation was urethrocutaneous fistula. Urethrocutaneous
fistula in the TVIF onlay group was 10/42 (23.8%), which
was higher than 5/34 (14.7%) in the TIP group, but the
difference was not statistically significant (p=0.393).
The relationship between meatal position and the
incidence of complications in both groups is shown in
Table 3. No complications were found in either group
with distal hypospadias. For patients with midshaft
hypospadias, there was a higher complication rate in the
TVIF onlay group (16.7%) than in the TIP group (5.9%)
(p= 0.279). On the contrary, in proximal hypospadias, the
complication rate in the TIP group (17.6%) was slightly
higher than in the TVIF onlay group (14.2%) (p = 0.885).
However, no statistically significant difference was found
between the two techniques in repairing midshaft and
proximal hypospadias.
For proximal hypospadias (Table 4), the overall com-
plication occurred in 6/20 (30%) in the TVIF onlay group
and 6/16 (37.5%) in the TIP group (p = 0.751). Similar
rates of urethrocutaneous fistula were found in both
groups.
Discussion
In recent years, particular importance has been given to
the preservation of the urethral plate.7 Anatomical study
of the urethral plate in hypospadias patients has revealed
various components normally present in normal urethral
spongiosum.20 In hypospadias, the urethral plate is vas-
cularised tissue, rich in nerve supply, and has good mus-
cular backing. These properties render the urethral plate
extremely suitable for hypospadias repair. Both TVIF
onlay and TIP procedures employ the urethral plate as 
an important part of the neourethra formation with
favourable outcomes.
The result of this study suggests that TVIF onlay and
TIP are clinically equivalent for repairing hypospadias. As
the patients’ characteristics in both groups were compa-
rable, this series shows that both techniques can be applied
to hypospadias repair with similar outcomes. The overall
complication rate was quite similar for both techniques.
Urethrocutaneous fistula and diverticulum complications
were slightly higher in the TVIF onlay group, but the dif-
ference was not statistically significant (Table 2). Most of
the fistulae consisted of pinhole types or were a few mil-
limetres in diameter, which were successfully repaired at a
second operation. It was expected that diverticula occurred
more commonly in the TVIF onlay group because there
was a tendency to harvest a flap from the dorsal prepuce
which was larger than required. All diverticula necessi-
tated resection later to cure the terminal dribbling symp-
tom. While there were two cases of glans dehiscence in the
TIP group, none occurred in the TVIF onlay group. Again,
no statistically significant difference was found.
When analysing the correlation between meatal posi-
tion and overall complications, no significant difference
was found between the two groups (Table 3). It is observed
that no complications occurred in either group with dis-
tal meatal position. So both techniques can be equally
Table 2. Complications of TVIF onlay and TIP
Complications TVIF onlay, n (%) TIP, n (%) p
Urethrocutaneous 10 (23.8) 5 (14.7) 0.393
fistula
Diverticulum 3 (7.1) 1 (2.9) 0.624
Wound dehiscence 0 2 (5.9) 0.197
Total 13 (30.9) 8 (23.5) 0.305
Table 3. Relationship between meatal position and complications
Meatal position TVIF onlay, n (%) TIP, n (%) p
Distal 0 0 –
Midshaft 7 (16.7) 2 (5.9) 0.279
Proximal 6 (14.2) 6 (17.6) 0.885
Total 13 (30.9) 8 (23.5) 0.632
Table 4. Complications of proximal hypospadias repair
Complications TVIF onlay, n (%) TIP, n (%) p
Urethrocutaneous 4 (20) 4 (25) 1.000
fistula
Diverticulum 2 (10) 1 (6.25) 1.000
Wound dehiscence 0 1 (6.25) 0.444
Total 6 (30) 6 (37.5) 0.751
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applied in repairing distal hypospadias. For proximal
hypospadias, TIP carried a slightly higher complication
rate (37.5%) compared to TVIF onlay (30%) (Table 4).
However, the number of patients was not sufficient to
show statistical significance, but this figure (37.5%) is
clearly higher than the overall complication rate in all
meatal positions of TIP (23.5%) (Table 3).
The overall complication rates of TVIF onlay in this
study are comparable to those of other studies, which
ranged from 10% to 33%, with fistula rates of 17%.7,8,10,12
Hollowell et al reported a 10% complication rate in their
31 patients, consisting of both midshaft and proximal
hypospadias.7 A similar result was reported by Chin et al
in 15 patients with mixed midshaft and proximal defects.10
In the studies which included only proximal defects, the
overall complications increased to 31–33% with fistula
rates of 17%.8–12
The complication rate of TIP for distal and midshaft
hypospadias repair is low. Snodgrass et al found compli-
cations in 10/148 (7%) in distal hypospadias repair.13
Retik and Borer experienced complications in only 1/31
(3%).14 The patients in their series consisted of distal and
midshaft defects. Sugarman et al reported overall compli-
cations in 2/32 (6.25%) patients.15 Twenty-five out of the
32 boys in his series had the distal type. The remaining
seven had proximal defects. There were two complications
after surgery: one fistula in the distal hypospadias group
and one wound dehiscence in the proximal group. In this
study, no complications were found in patients with dis-
tal defects (Table 3). For midshaft defect, complications
occurred in 2/15 (5.9%).
Due to the low incidence of complications of TIP in
distal and midshaft hypospadias repair, it has been ap-
plied to proximal defect. Based on a careful analysis of
published reports of more than ten patients, the compli-
cation rates after TIP for proximal hypospadias repair
range from 31% to 60%. Snodgrass and Lorenzo reported
a 33% overall complication rate of TIP in 33 patients with
midshaft and proximal hypospadias.21 Despite the smaller
number of patients in this series, the complication rate is
comparable and lower than the 60% reported by Braga 
et al.22 Chen et al experienced a complication rate of 31%
in 16 cases with penoscrotal defects.16 As the number of
patients with proximal defects in this series is less than
ten in both TVIF onlay and TIP groups, one can antici-
pate that with larger patient numbers, the complication
rate would have been reduced even further, below 30% 
as the surgeon gained experience over the course of the
study.
Our study also indicates that application of TIP in
proximal hypospadias repair is not as good as in distal
and midshaft meatal positions (Table 3).
Conclusion
Repair of hypospadias can be accomplished by either
TVIF onlay or TIP with similar complication rates. TIP
tends to have higher overall complication rate for proxi-
mal hypospadias repair. However, TIP is a simplified tech-
nique when compared to TVIF onlay and should be
recommended particularly for distal and midshaft
hypospadias repair. In contrast, TVIF is more suitable for
proximal hypospadias repair.
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